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The influence of cortisone, ACTH, and hydrocortone (Compound F) on the
reactions of hypersensitivity has been studied by various authors. Although
opinions differ in some details, there is, nevertheless, a consensus that this group
of drugs exerts an inhibitory action, either partial or total, on reactions of
hypersensitivity.
Harris and Harris (1) studied the influence of the general treatment with
cortisone and ACTH on the tuberculin reactions in guinea pigs and rabbits. They
observed that cortisone inhibits the local and general reactions to tuberculin,
but does not inhibit the Arthus phenomenon. Once having stopped treatment
with the drug, the reaction of hypersensitivity reappears within a period of four
days.
Derves, Dent, Neil and Vaughan (2) maintained that cortisone and ACTH
administered in high doses to guinea pigs infected with virulent tubercle bacilli
diminish but do not completely inhibit the cutaneous reaction to tuberculin. The
histopathological changes observed when the drugs are administered consist of a
quantitative diminution of the inflammatory exudate without major modification
of the cytological structure.
Sheldon and colleagues (3) showed that in guinea pigs with active tuberculosis
under treatment with cortisone and ACTH for six days the cutaneous reaction
to tuberculin does not disappear but is less intense than in the control animals.
Osgood and Favour (4) studied the action of adrenocorticotropic hormone on
tuberculin reactions and on those induced by turpentine. They observed that
treatment with ACTH inhibited the reaction of hypersensitivity to tuberculin
in guinea pigs sensitized with heat-killed tubercle bacilli; ACTH also inhibited
inflammation, but not the necrosis, provoked by turpentine.
Long and Favour (5) observed, in a group of thirty-four patients under treat-
ment with cortisone and ACTH, modifications of the reactions of hypersensi-
tivity to tuberculin (PPD) and to hemolytic streptococci. These modifications
varied with the degree of sensitivity of the patient, with the dose of the hormone
and with the duration of the treatment. On the tuberculin reaction, the drug
exerts its major inhibitory effect on the necrosis, less so on the infiltration, and
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the least on the erythema. The drug also has an effect on the general phenenoma
that usually accompany the tuberculin reaction. On the other hand, the drug
does not modify reaction against histamine.
Goldman and colleagues (6) maintained that a tuberculin type of inflammation
could be inhibited up to a certain point by local injection of Compound F.
INVESTIGATIVE
Our objective was to study the local action of hydrocortone on the cutaneous
reaction to various bacterial antigens. We were especially interested in the action
of hydrocortone on the lepromin reaction. It is well known that the intradermal
injection of lepromin provokes, in the positive reactors, an early response (the
Fernandez reaction) within twenty-four to forty-eight hours (11), consisting of
an erythematous halo of infiltration which is interpreted as an allergic phe-
nomenon. The later response (the Mitsuda reaction), in the third or fourth week,
consists of a nodule or papule which is interpreted as an expression of the re-
sistance or relative immunity to the mycobacterium leprae. We studied the influ-
ence of hydrocortone on the evolution of both phenomena, hoping to establish
the relation between them.
MATERIAL AND METHODS
The following material was used in our experiments:
Saline suspension of hydrocortone acetate (Compound F). Each cc of the suspension
contains 25 mg of the drug.
Lepromin—a bacillary preparation by one of us (J. M. F.) according to the method of
Dharmendra (7); the whole leproinin of Mitsuda Hayashi.
PPD (Sharp and Dohme), first concentration.
Lygranum (Squibb); chick antigen Frei test.
Ducrey vaccine.
We did the intradermal tests in the dorsal region as follows: On the left side,
we injected intradermally 0.2 cc of the hydrocortone acetate suspension (con-
taining 5. mg) and immediately after and into the same plaque we injected 0.2 cc
of the antigen studied. On the right side, symmetrically and in the same anatomi-
cal order, we injected intradermally the corresponding antigen. As a control, we
injected suspension of hydrocortone acetate alone. In a smaller number of cases,
we modified this procedure by aspirating into a syringe equal parts of hy-
drocortone suspension and the antigen to be studied, then injected this mixture
intradermally. The reactions were read at the end of twenty-four and forty-
eight hours, at the first, second, third and fourth weeks. In reading the lepromin
reaction, we followed the criteria recognized by the third Pan American Con-
ference of Leprology in Rio de Janeiro (13), and for the rest of the reactions we
used the usual terminology describing the erythema and the infiltration.
For the interpretation of the results of this experiment, we adopted the fol-
lowing criteria:
Total inhibition of the reaction when there was a complete absence of erythema
and infiltration.
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Partial inhibition when the erythema and the infiltration were less than the
control reaction.
Absence of inhibition when we did not observe any difference when compared
with the control reaction.
Interpreting the late lepromin reaction (Mitsuda), we designated as total
inhibition when the third week did not show any papule or nodule at the site of
injection, and partial inhibition when the papule or the nodule was less than the
control reaction.
RESULTS
Clinical Studies
Lepromin Reaction
We studied fifteen adults affected by benign dermatoses and assumed that
they had not had any contact with leprosy. We were able to study the result of
the early reaction in all, and the late reaction in fourteen.
Early Reaction (Fernandez reaction). In all cases there was some inhibition by
the hydrocortone acetate on the reaction at the end of forty-eight hours. In
twelve cases, this inhibition was total, as manifested by the total absence of
erythema or infiltration. In three cases, the inhibition was partial, as shown by
a diminution of erythema and infiltration compared to the control. These three
cases were strong late reactors to lepromin.
Late Reaction (Mitsuda reaction). Hydrocortone acetate also inhibited the
Mitsuda reaction in all the cases. In ten, the inhibition was total because at the
end of the fifth week the site of the injection showed an atrophic area very similar
to that produced by the intradermal injection of the drug alone. In four, the
inhibition was partial because of the presence of a nodule smaller than that pro-
duced by the intradermal injection of lepromin. In all of the control cases where
hydrocortone acetate alone was injected intradermally, the drug produced a
cutaneous process of atrophy, confirmed histologically. In the center of this
zone of atrophy, small yellowish, cystic-like nodules were seen grossly which
remained for several weeks.
Tuberculin Reaction
Twelve cases were injected intradermally with PPD (First concentration) as
described above under Method. In two, the reaction was negative. Out of the
ten positive tuberculin cases, in six the hydrocortone acetate produced a total
inhibition of the reaction; in two, the inhibition was partial and in two, there was
no inhibition, indicating that these last two individuals possessed an accentuated
hypersensitivity to tuberculin.
Frei Reaction
Ten cases were studied for the effect of hydrocortone acetate on the intra-
dermal injection of Lygranum (Squibb chick lymphogranuloma antigen). In
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Fin. 1. Lepromin reaction, positive at 48 hours. Perivascular, periglandular and pen-
follicular infiltrate with edema and fibrinoid imbibition of collagen.
five cases, the reaction was negative. Out of the five positive eases, in four the
inhibition was total and in one, it was partial.
Ducrey Reaction
Of the nine eases tested with chancroid antigen (Duerey "vaccine"), one was
negative and eight, positive. In the positive eases, there was total inhibition by
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FIG. 2. Lepromin reaction at 48 hours, inhibited by hydrocortone acetate; same patient
as Fig. 1.
hydroeortone acetate in four cases, partia' inhibition in two cases, and no in-
hibition in the other two.
Histological Study
Histological examinations were made only with lepromin reaction. Biopsies
were done at the end of forty-eight hours, and at the end of seven, fourteen and
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Fro. 3. Late lepromin reaction (Mitsuda reaction) at 14 days; a follieular infiltrate sur-
rounded by epithelioid cells, surrounded by a dense halo of lymphocytes.
twenty-one days. Examinations were made of the reaction produced by the
antigen alone and of the reaction modified by Hydrocortone Acetate.
The Early Lepromin Reaction (Fernandez reaction). Fig. 1 shows the histological
picture of a lepromin reaction positive at forty-eight hours. One can see capillary
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FIG. 4. Late lepromin reaction (Mitsuda reaction) at 14 days, inhibited by the local
action of hydrocortonc acetate; same patient as Fig. 3.
vasodilatation, edema and fibrinoid imbibition of Collagen and a cellular infiltrate
with predominating lymphocytes, accompanied by polynuclears, particularly
eosinophils. This infiltration takes a perivascnlar, periglandular and perifollicular
distribution.
Fig. 2 shows an intradermal injection of lepromin plus hydrocortone acetate
in the same patient as Fig. 1, also at the same interval, forty-eight hours. In
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FIG. 5. Late lepromin reaction (Mitsuda reaction) at 21 days; the infiltrate is follicle-.
like and similar to a tuberculous granuloma. Compare with photomicrograph Fig. 3.
contrast to the previous picture, here we see only a discrete, perivaseular,
lymphoeytie infiltration, the hydroeortone acetate having inhibited all the re-
action phenomena produced by the antigen.
Late Lepromin Reaction (Mitsuda reaction). Fig. 3 is a lepromin reaction at
fourteen days, showing the development deep in the dermis of a central follicular
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FIG. 6. Late lepromin reaction at 21 days inhibited by the local injection of hydrocortone
acetate; same patient as Fig. 5. Note the opidermal atrophy, the failure to produce a tuber-
culoid granuloma, the basophilic (dark staining, amorphous) masses of hydrocortone deep
in tbe dermis.
infiltrate, surrounded by epithelioid cells. These are surrounded by a dense halo
of lymphocytes.
Fig. 4 shows an intradermal injection of lepromin and hydrocortone Acetate
mixed together, in the same case as Fig. 3, also at fourteen days. The action of
the drug has inhibited the formation of the tuberculoid granuloma typical of the
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Fie. 7. Basophilic masses of hydrocortone acetate in the dermis. Another detail from
the same section as Fig. 6, of a combined injection of lepromin and hydrocortone acetate,
after 21 days; note the epidermal atrophy and the absence of cellular reaction.
Mitsuda reaction. Two areas of marked epidermal atrophy (not seen in the
illustration), histologically confirmed the clinical observation. We also saw the
deposit of the injected drug in the form of a basophilic, granular substance, not
shown in this photomicrograph.
INFLUENCE OF HYDROCORTONE ON REACTIONS OF HYPERSENSITIVITY 247
TABLE I
Results of the inhibitory effect of the local injection of hydrocortone acetate on intradermal
antigen skim tests
Antigen No. of Cases Native
Positive Tests
—
Inhibition
Total Partial
No inhibition
Tuberculin P.P.D
Duerey
Lygranum (Frai)
Lcpromin
Early reaction
Late reaction
12
9
10
15
15
14
2
1
5
—
—
6
4
4
12
10
2
2
1
3
4
2
2
—
—
—
Fig. 5 shows a typical histological picture of a Mitsuda reaction at twenty-one
days. Notice the clear follicular nature of the infiltrate and compare with Fig. 3.
Fig. 6 shows the intradermal injection of the mixture of lcpromin and hy-
drocortonc acetate in the same patient as Fig. 5, also at twenty-one days. The
inhibitory action of the drug is very evident because there is inhibition of the
formation of the tuberculoid granuloma which is seen in Fig. 5. There is only a
perivascular lymphocytic infiltrate accompanied by epidermal atrophy; note also
the basophilic mass formed by the deposit of hydrocortone acetate.
Fig. 7 shows a better detail of this basophilic substance, from another area of
the same specimen as Fig. 6.
In summary, this histological study confirms our clinical observations that
hydrocortone acetate inhibits the early and late tissue reactions provoked by
lepromin in positive reactors, (see table 1.).
COMMENTS
Our investigation confirms, in great part, the observations of Goldman and
colleagues (6) regarding the influence of hydrocortone on the reactions to tu-
berculin, Frei and Ducrey antigens. The drug inhibits, partially or totally, the
reactions of hypersensitivity provoked by these antigens. The inhibition depends
on the dose of the drug used and the degree of reaction of the individual. When
the hypersensitivity is great, the inhibition is only partial and sometimes absent
when the drug is used in the amounts described.
In regard to the influence of hydrocortone acetate on the lepromin reaction,
it is interesting to note also that it exerts an inhibitory action, either total or
partial, equally on the early as well as on the late reactions. On the early allergic
reaction (Fernandez reaction), hydrocortone acetate acts to suppress the forma-
tion of the characteristic erythematous halo of infiltrate. In the majority of our
cases the inhibition was complete and was confirmed histologically. These phe-
nomena have already been observed by Balina, Wilkinson and Gatti (8) in one
case in which they used the drug in the form of an ointment. In 1939, Bungeler
and Fernandez (9) demonstrated that this early lepromin reaction, by its appear-
ance and clinical evolution, as well as by its histological structure, is an allergic
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type of reaction. They showed that at twenty-four hours the collagen is altered
by imbibition and fibrinoid necrosis, a reaction characteristic of hypersensitivity.
Dharmendra (10) and Fernandez (11) showed that this reaction is produced by
protein substances contained in lepromin.
It may be assumed, therefore, that hydrocortone acetate exerts an inhibitory
effect on the early lepromin reaction by its property of either partially or com-
pletely suppressing the phenomenon of hypersensitivity, an already recognized
effect in other similar reactions. Apropos of this effect is Osgood and Favour's
(4) opinion that the action of adrenocorticotropic hormone limits the local tissue
reaction secondary to the attack on the cells. By the same mechanism, they ex-
plain the suppression of the cutaneous activity against tuberculin in animals
sensitized by heat-killed tubercle bacilli.
Hydrocortone acetate also is shown here to possess an inhibitory effect against
the late lepromin reaction (the Mitsuda reaction). In fourteen cases, this in-
hibition was complete or total and in three, was partial. The histological study
confirms this by showing that hydrocortone acetate suppresses the formation of
the tuberculoid granuloma.
The exact relation between the lepromin early reaction and the late reaction
is still unknown. According to some, it is only a different stage of the same
phenomenon while by others, they are considered to be two independent phe-
nomena. Some individuals have a negative early reaction and a positive late one.
However, in every case here reported, we observed a parallel action of the drug
on both lepromin reactions. In other words, we never observed in the same case
obliteration of the early reaction without a similar effect on the late reaction, or
vice-versa. But, the degree of the interference may be different. In four cases we
observed, for instance, partial inhibition of the early reaction and total inhibition
against the late reaction; in three cases this phenomenon was reversed.
Does this parallelism signify that both phenomena are two phases of the same
process? Or, should we say simply that the hormone inhibits all tissue reaction
in situ regardless of the nature of the reaction?
Long and Favour (5) found, in a number of cases, a positive reaction to tu-
berculin thirty-six hours after treatment with ACTH or cortisone was stopped;
the tests had been previously partially or totally inhibited during the treatment.
In some cases this reactivation developed even when the tuberculin had been
injected three weeks previously.
Wade (11) observed that in dogs, under general systemic treatment with
ACTH, the late lepromin reaction (Mitsuda) was negative, but when treatment
was suspended, the phenomenon began and evolved in the usual time as if the
lepromin had just been injected. In our experience, the local action produced by
hydrocortone acetate was of longer duration. This local effect was still present
as long as nine months after the injection of antigen and drug, because we ob-
served an atrophic area without the least sign of activity at the site.
The difference in the effect on the antigenic reaction by hydrocortone given
systemically, or injected at the site of the test, may be explained by assuming
that the higher concentration of the drug in situ, by local injection, produces a
correspondingly higher degree of inhibition.
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Differences in the degree of inhibition by the drug were also shown to occur on
different antigenic reactions in the same person. For example, in one patient who
had a weakly positive early reaction to lepromin and to Ducrey, and a strongly
positive reaction to tuberculin, the hydrocortone acetate completely inhibited the
first two reactions and only partially inhibited the tuberculin reaction.
In one patient with no inhibition to tuberculin, there was partial inhibition to
the early lepromin, to the late lepromin, and to the Ducrey reactions. In another
patient with no inhibition to tuberculin, there also was none to the Ducrey, but
there was partial inhibition to the early and to the late lepromin reactions. In
another patient with partial inhibition to tuberculin, there was total inhibition to
both early and to late lepromin reactions.
This suggests the possibility that a quantitative method of measuring the in-
hibitory action of hydrocortone might be an index of degree of sensitivity of the
patient.
Sullivan, Maycock, Jones and Beerman, (12) recently showed that hydrocor-
tone injected locally into the cutaneous lesions of sarcoidosis produces a complete
regression of the tuberculoid infiltrate; in its place, one sees only masses of
basophilic material situated in the deep corium without any cellular reaction.
Our work here presented forms a basis of speculation as to the mechanism of this
effect in sarcoidosis.
CONCLUSIONS
1. The local injection of hydrocortone acetate produces a partial or total
inhibition of the reactions of hypersensitivity to lepromin, tuberculin and to the
Frei and Ducrey antigens.
2. The local injection of hydrocortone acetate inhibits the late nodular re-
action to lepromin (Mitsuda reaction) by inhibiting the formation of the charac-
teristic tuberculoid granuloma.
3. The parallelism in the inhibitory action of the drug over the early and late
response to lepromin suggests an intimate connection between both phenomena.
SUMMARY
We studied the influence of the local injection of Hydrocortone Acetate on the
reactions to tuberculin, lepromin and Frei and Ducrey antigens in a group of
dermatologic patients affected by various benign dermatoses.
A saline suspension of hydrocortone acetate (Compound F) containing 25 mg
per cc was used. We injected 0.2 cc of the drug intradermally and in the same
place, injected the antigen studied.
Out of forty-six experiments, there were twelve tests with tuberculin of which
six were positive, nine tests with Ducrey vaccine of which eight were positive,
ten tests with Lygranum (Frei) of which five were positive, and fifteen tests
with lepromin, all of which were positive.
It was shown that hydrocortone acetate partially or totally inhibited the
reactions to tuberculin (Mantoux), Frei, Ducrey and the early allergic reaction
to lepromin (Fernandez reaction) in the majority of the cases studied. Hydro-
cortone acetate also inhibited the late immune reaction to lepromin (Mitsuda
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reaction) either partially or totally, preventing the formation of the nodule at
three weeks, and later.
Microscopic studies confirmed the clinical observations by showing that the
drug produces atrophy of the epidermis and suppresses the formation of the
histological infiltrate that characterizes these reactions.
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